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Introduction
There is a long lasting theoretical literature that examines the relationship of lifestyle choices and medical care with health status. Empirically, it is recognized that variations in medical care access and use cannot by themselves explain health differences but rather personal lifestyle has a significant impact on health (Auster et al 1969 or Fuchs 1986 ).
The microeconomic rationale for the link between health, medical care and lifestyles can be found in Grossman (1972) seminal work, based on human capital theory (Becker 1965 (Becker , 1967 ).
Grossman describes health as a consumption and investment commodity. Persons consume more health to avoid the disutility of being ill and invest in health care or lifestyles to have more "healthy" time available for market and nonmarket activities. Hence, a standard health decision model is one where health enters the utility function, individuals have budget and time constraints, and there is a movement equation for health investment, which is produced by household production functions. First order conditions of such models state that individuals maximize their utility by setting to zero the net benefits of additional consumption of each health input. Hence, the demand for medical care and lifestyles (which are also clearly "health inputs") is a derived demand from the basic demand for health. Grossman's household production function for health is analogous to a firm production function.
1 Then, production function efficiency is determined by individuals´ socio-economic characteristics in the same way as, in a firm production function, efficiency is determined by technological characteristics. Lifestyles, under Grossman's view, would then be inputs used to produce more "healthy time".
There is also an ample empirical health economics literature, originated in part in epidemiological and medical studies. Belloc and Breslow (1972) , for example, use data from an Amaleda county survey to investigate the relationship between seven health behaviors and health outcomes. Those health behaviors are: sleeping from seven to eight hours daily, eating breakfast almost every day, never or rarely eating between meals, currently being at or near prescribed height adjusted weight, never smoking cigarettes, moderate or no use of alcohol, regular physical activity. They found that good health practices are associated with better health and that this association was independent of age, sex, and economic status. That finding was confirmed in two follow-up studies where the relationship between health habits and longevity was explored by using death records (Belloc 1973 and Enstrom 1980) .
Many other authors have examined the impact of health inputs on health status. For example, Rosenzweig and Schultz (1983) , analyze the effect of working, prenatal medical care, age of the mother, etc., on birth weight. Kenkel (1995) models current health as dependent on previous health, lifestyles and schooling. However, one of the main problems with these empirical estimations is individual unobservable heterogeneity. Individual heterogeneity may come from the fact that there are variables that are not taken into account. Several unobservable factors might influence personal choices toward health (for example, genetic differences, distinct past experiences, discount rates, among others).
As a result of this empirical issue, research was directed towards the use of recursive systems with structural equations for the health production function and reduced form equations for all the health inputs. For example, in Contoyannis and Jones (2004) While we consider lifestyles in general, we focus our analysis on tobacco because it is the leading presentable cause of death and disability among adults in the world today and smoking is also a major cause of morbidity and mortality in Argentina, where our data originate. 2 We use cross-section data from the Risk Factors´ National Survey (ENFR, standing for Encuesta
Nacional de Factores de Riesgo).
The main contributions of our approach are: to show the importance of self-rated health as a determinant of lifestyles. Feeling well makes people pursue non healthy behaviors; to quantify the underestimation that occurs when simpler empirical models (instead of a maximum simulated likelihood approach for a multivariate probit estimation) are used to explain the determinants of lifestyles; and, to perform an investigation of smoking predictors (one of the key ones being selfassessed health) based on the Argentina Risk Factors National Survey, which was designed and used for epidemiological surveillance rather than for academic work.
This paper is organized as follows. Section 2 details the main characteristics of our data.
We explain our empirical strategy in Section 3. Section 4 details our results and Section 5 concludes.
Data
We work with the Risk Factors´ National Survey (ENFR) collected for the first (and only) time in
2005
. 3 The data is of a cross-section type, with no follow-up. There have been other previous surveys related to lifestyles in Argentina, but none of them follows the same individuals for more than one year. The ENFR is a household survey that includes 41.392 individuals aged 18 years old and over in the whole country. It took place at cities with more than 5,000 inhabitants, representing 96% of the country´s urban population and 82% of the whole population (MSAL, 2008 ).
This study concentrates on adults because youth´s demand for cigarettes might be influenced by quite different factors (for example, more importance may be given to peer pressure than to health). There are papers dealing with smoking among young people in Argentina. Morello et al (2001) assess the prevalence and correlates of tobacco use among high school students in Buenos Aires. They find that current smoking is associated with having a best friend who smokes. Braun et al (2008) , analyze marketing strategies of tobacco companies in Argentina and find that the industry developed strategies focused on youth. For our analysis, we group variables in the ENFR in four categories: 1) Health status, 2)
Lifestyles, 3) Health indicators, and 4) Socio-economic characteristics.
Self-assessed health (SAH)
is identified as an important endpoint in the health literature.
Several studies (as Miilunpalo et al, 1997 , Burström and Fredlund 2001 or Quesnel-Vallée 2007 confirm that self rated health is a valid approximation to health status. Here, SAH = 1 means that individuals rate their health as good, very good or excellent.
Lifestyles are taken to be those classified by McQueen (1987) as the "holy four", the four key health behaviors of those reported in the "Alameda Seven" study (Belloc and Breslow, 1972 Table I details the name of each variable, its description and the codes which were used to build it. Looking at our descriptive statistics (see Table II ), self-assessed health (SAH) is better among smokers than among non smokers (77.3% of smokers have at least good SAH while that percentage is 73.1% among non smokers). It seems as if "smoking is good for health", when what may be happening is that, because smokers feel their health is good, they continue their consumption of tobacco.
Respect to lifestyles, smokers seem to have more tendency to consume alcohol in excess and follow a poorer diet, but more than half of them have exercise as a routine. People with healthy behavior (this is, Diet = 1, Alcohol = 0 and Exercise = 1), can be found in a lower proportion among smokers (25%) than among non smokers (28%). Of those who adopt healthy behaviors, 25% are smokers and 75% are non smokers (this happens while 21% of the population represented by the sample adopts all four health lifestyles). Hence, in general, smokers seem to adopt less healthy behaviors than non smokers.
With respect to health indicators, except for overweight (and stress), smokers seem to have better health indicators. But, part of this may be due to the fact that overweight and anxiety are the only measures that are easy to evaluate without a medical visit. Smokers visit their doctor less and, as a consequence, are less aware that they suffer from risk factors. We find that only 41% of smokers visit their doctor while 50% of non smokers do so (CIAM01_1: medical visits within the last month). So, some of the smokers do not know their health indicators are indicating any risk, and, as a consequence, the impression they have on their health is of poor quality.
Some of the variation in smoking seems to be related to socioeconomic characteristics.
The proportion of men is higher among smokers than among non smokers. Mean age is lower in smokers. This may indicate that as people become old more health problems induce them to stop smoking, or that smokers die younger than non smokers. Figure 1 illustrates the relationship between age and being a smoker or not. At age 45 there are almost the same number of people who smoke than those who do not. But, as people get older, the gap increases. According to Table II , the percentage of people with low education is higher among smokers (58.3% versus 62.1%) There are relatively more unemployed people among smokers than among non smokers. Not satisfying basic needs is more common among smokers despite of the fact that the mean income is higher. Smokers are more likely to have children aged 18 years old or younger (that may be in part due to their lower age). Finally, there is a substantial difference in that 68% of smokers who deal with other people smoking around them, while that fraction is only 36% for non smokers. 
Methods
The discussion in the previous section is based on differences in frequencies between smokers and non smokers. An econometric analysis of our data should shed light over relationships among tobacco consumption, lifestyles, health and characteristics of the population. For the latent dependent variables, we assume that:
Moreover, i X is a matrix of exogenous variables and i Z is a matrix of the exogenous regressors included only in the SAH equation (overweight, blood pressure, diabetes and cholesterol). As it was mentioned, all the equations in the system can be estimated separately as single univariate probit models, but this procedure does not account for the correlation between the error terms. Maddala (1983) , finds that only in the case of independent error terms ( ρ not significantly different from zero), the separate ML estimation of univariate probit gives consistent estimates of the parameters. Using a bivariate probit model, Knapp and Seaks (1998) 
If the error terms are independent (the null is not rejected), the MVP estimation is equivalent to the univariate probit estimations.
The estimation of recursive multivariate probit model requires some consideration for the identification of the parameters. Schmidt (1981) shows that simultaneous probit models suffer from identification problems. Given model in (1), Maddala (1983) shows that, as the number of parameters is larger than the number of probabilities, the parameters in the structural equations are not identified (type 6 model in Maddala). He proposes that at least one of the exogenous variables is not included in the structural equations as regressors. 11 However, Wilde (2000) argues that Maddala concentrates on the special case of constant exogenous regressors and that his statement is valid only for that case and shows that the parameters of the model are identified if there is a varying exogenous regressor. He concludes that for the standard case with varying exogenous variables, the full rank of regressors´ matrix is sufficient for the identification of the parameters.
Hence, here, we perform seven alternative specifications to the full system where specifications differ according to the inclusion of different exogenous variables (X i ) in equation
(1). In specification 1, occupation status is modeled as employed and unemployed while not active is the base category. In specification 2, Income is excluded and only the Basic Needs variable is left in the model. In specification 3, Basic Needs is excluded considering it is already taken into account by Income. In specification 4, the variable Living Alone is excluded based on the fact that it may be already captured by marital status. In specification 5, we differentiate those 11 On the contrary, the structural equations may contain regressors not included in the reduced form equations. who are employed depending on working hours (part-time/full-time). In specification 6, we replace regions by provinces. In Specification 7, we take together specifications 2, 4, 5 and 6.
To define the specification of the system, we consider the Akaike information criterion (AIC) and the Bayesian information criterion (BIC 
Results
Table III reports the coefficients estimates for the smoking equation under the seven full system alternative specifications. Most of the signs are robust to all specifications. Being a man has a positive effect on the decision to smoke. More age is positively related to smoking habits, which may reflect the fact that older people belong to a generation with high smoking prevalence. But, that relationship has a downward quadratic shape. Figure 2 shows the relationship between Age and the predicted probability of being a smoker (evaluated at the mean of the rest of the predictors) and actual frequencies in our data. 
Estimated Probability Actual Frequency
Being married decreases the probability of being a smoker, but being divorced increases it. This is in line with the literature that links marriage to health (see Duncan et al, 2006, and Khwaja et al 2006 for smoking) . Marriage leads to healthier behaviors in some cases (reduced heavy drinking) but leads to poor healthy behaviors in others (sedentary life and weight gain).
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Related to socioeconomic status (SES), studies for developed countries find a negative relationship between SES (i.e., income, education, occupational status) and smoking (see Pampel 2004, among others). Income is expected to impact on smoking habits. In particular, higher income may imply purchasing power that can be used to buy cigarettes, but may also mean better health coverage to quit smoking. Basic needs captures more broadly SES because it refers to living conditions. Being unemployed stands for occupational status. But, of all the variables 13 Some researchers also point out that part of the link between health and marriage comes from the selection of healthier people into marriage (i.e., healthier people are more likely to marry). See, for example, Clark and Etilé (2006) that, using nine waves of British data find that the correlation between partners' smoking is a consequence of matching in marriage over smoking, rather than bargaining for healthier behavior within the couple.
related to SES, Education may be one of the key ones. Education does not change during adulthood and is stably related to continuing to smoke, more than present income or occupational status. The highly positive correlation between education and health has been well documented in the literature. 14 Less educated people are generally less aware of the health risks posed by smoking. Even if people were aware of risks, education brings the ability that helps people to confront that problem and undertake active actions against smoking. Education may also aid in resisting the pressure from others to smoke, view smoking advertisements with skepticism, etc.
We find here no significant income effect on smoking habits. One reason may be the bias always present in that kind of variable. But, we find the expected signs for Basic Needs and
Being unemployed. In effect, when basic needs are not satisfied, smoking is higher. Being unemployed (another proxy to low occupational status) goes in the same direction as smoking.
For education (the variable we think more reliable), we find that having less than secondary school education is positively linked to be a smoker and, having tertiary or university education is negatively related to the decision to be a smoker.
Beyond socio-economic variables, there are environmental factors that seem to have some role in lifestyles decisions. People who have others smoking around are more likely to be smokers. Feeling anxiety is also positively linked to smoking, which is reasonable since smoking may serve as a coping mechanism for people suffering from anxiety.
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The SAH coefficient is highly significant (and has a positive sign). Self-perceived health good or better increases the likelihood of being a smoker. So, what seems to be happening is that 14 Another view is that there is a reverse causality and that in fact health results in more education because healthier students may be more efficient in studying (Currie and Hyson, 1999) . 15 In what refers to regions, Regions North East and Patagonia are the only significant ones, but they have a different sign. Living in the North East appears to decrease the likelihood of being a smoker, while living in la Patagonia increases it. We do not have a good explanation for that fact. The North East region of Argentina is mainly where tobacco is produced, and Patagonia is a region of low population density.
people who perceive their health is good have a higher probability of being smokers rather than non smokers.
In terms of signs and significance, results almost do not differ among specifications. Our results are robust to specification changes. The information criteria (AIC and BIC) favor specification 7, which we then take as our "base model". Table IV shows the correlation coefficients among equations and the significance of each of them based on the full model. Most of them are significant and have the expected signs.
Unobservables which affect the propensity to smoke, are positively related to those which affect the propensity to consume alcohol in excess. That complementarity between decisions to smoke and drink has been documented for other countries. For example, Zhao and Harris (2004) , using a multivariate probit model and information for Australia found significant and positive correlations across marijuana, alcohol and tobacco consumption. We also find that unobservables which affect the propensity to smoke are negatively correlated to those which affect the frequency toward a healthy diet and exercising.
16 Hence, there are no grounds to exclude any of the four lifestyles. We confirm that observable characteristics are unable to completely explain the smoking decision, and that there are unobserved variables that jointly influence lifestyle choices. Significant correlation coefficients between SAH and lifestyle decision equations (including of course the one of smoking) also have the expected signs. In particular, issues that impact positively on self-reported health, also have a positive effect on having a "healthy" diet. On the other side, what increases the probability of being in good health also decreases "unhealthy" behaviors. The correlation between SAH and exercise (a "healthy" behavior) is negative but not significant. Hence, we confirm that self-assessed health has to be modeled as an endogenous variable.
We have shown that we obtain reasonable and robust results when estimating a full 5-equations multivariate probit model (Model 1). Table V shows our results for simpler models. The results almost do not change in terms of signs and significance. Gender, age, being divorced, having low education, having unsatisfied basic needs, being unemployed, being anxious, having people smoking around and living alone is positively linked with being a smoker.
Being married and having more than secondary school education decreases the chances of being a smoker. The correlation coefficients among equations for models 2 and 3 have similar signs and significance to those in Table IV .
We conclude that there are no major changes in signs and significance of coefficients of smoking decision neither in alternative specifications of the full model, nor in simpler models. If that is the case, there would not be enormous gains from using such complex tools. However, when looking at the magnitude of the coefficients (marginal effects estimated at the means) we do find differences.
On one side, we can see that the major predictors to the probability of being a smoker are having people smoking around and self-assessed health. In particular, as shown in Table VI , for the full model, having people smoking around increases the probability of being a smoker by 18%, while those who perceive their health is fair or better have 10% higher probabilities of being smokers than individuals who believe their health is regular or bad. On the other side, marginal effects are similar across models for the Smoke Around variable, but nor for SAH. It seems that what changes substantially the result of the impact of self-reported health on the probability of being a smoker is when a specific equation for SAH is included (Model 1 and Model 3). When SAH is taken to be an exogenous variable, its impact on smoking is underestimated. More specifically, an increase in well-being (SAH good or better) increases the probability of being a smoker in 2%
and not 7% or 10% as is the case in the models which consider SAH as a variable explained by socio-economic characteristics as well as by health indicators. This may explain why selfassessed health is not usually considered as an important factor of the probability of being a smoker. Note: ***, ** and * denote significance at 1%, 5% and 10% respectively.
If self-rate health does affect the likelihood of being a smoker versus that of being non smoker, impacts should be larger for the probability of being a smoker versus a former smoker.
Hence, to confirm that, we run the same full model including only the observations corresponding to smokers and former smokers. We find that, as expected, the marginal effect of SAH is larger:
20% instead of 10%.
17

Conclusions
Being a Smoker is directly linked to feeling well (i.e., have a good or better self-assessed health). As we derive from our data, feeling in good health increases the probability of being a smoker by 10 percentage points. That partial effect is only higher for smoking around (having people smoking around increases 18% the probability of being a smoker). But, what is more important is that the impact of self-perceived health is underestimated when other lifestyles are not considered in the model estimation, but mostly when self-assessed health is considered to be an exogenous variable. In those cases (models 2 and 4), improvements in own health only increases 2% the probability of being a smoker.
We also confirm that there are significant links between tobacco consumption and other risk factors (i.e., the correlation coefficients between lifestyles equations are significant). In particular, unobservable variables that incline individuals to smoke also tend to increase excessive alcohol consumption and decrease exercise and health diet habits.
Finally, our findings are that being a man, older, with low education, divorced, unemployed, having unsatisfied basic needs, living alone, feeling anxiety and having people smoking around are predictors of being a smoker. Having more education and being married significantly decreases that chance. Income and having children under aged are apparently not significant. In that sense, anti-smoking interventions in Argentina should focus on people with 17 We have also estimated a model with Smokers and Former Smokers including a variable to reflect smoking initiation age. We do so because in the literature (see, for example, Khuder et al, 1999 ) smoking initiation at an earlier age is accepted to be a strong predictor of smoking behavior later in life and continuation of smoking for a longer period of time. However, here, we found that the higher the age at smoking onset, the higher is the probability to be a smoker at the time of the survey. One explanation to that fact may be that we already control for self-reported health. Hence, individuals who began to smoke before, may have already quit for health reasons.
lower education level and unsatisfied basic needs, and should be directed to avoid indoor smoking.
